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(54) OPTICAL BIT STRING DISCRIMINATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To convert an optical 
packet signal constituted of a fast serial optical bit string 
to parallel optical bit strings to read a prescribe optical bit 
string. 

SOLUTION: An optical bit string discrimination device is 
provided with an optical branching device which 
branches the optical packet signal to an optical path 1 
and an optical path 2, a timing generator which takes the 
optical packet signal branched to the optical path 2 as 
the input and outputs an electric control signal at the 
timing corresponding to the input, a sweep wavelength 
light generation means which takes the electric control 
signal as the input and generates sweep wavelength 
light of which the wavelength is changed with time at the 
bit rate of the optical packet signal, a wavelength conversion means which takes a prescribed 
optical bit string of the optical packet signal branched to the optical path 1 and the sweep 
wavelength light as the input at the same timing and converts the wavelength of each optical 
bit of the prescribed optical bit string to each wavelength of the sweep wavelength light to 
output it, an optical demultiplexer which demultiplexes the prescribed optical bit string 
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subjected to wavelength conversion by optical bits to respective wavelengths, and optical a 
receivers which convert optical bits of respective wavelengths demultiplexed by the optical 
demultiplexer to electric signals and correspond to respective optical bits. 



LEGAL STATUS 

[Date of request for examination] 02.10.2003 

[Date of sending the examiner's decision of 12.12.2006 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://wwl9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAMyaabBDA^ 4/19/2007 



JP,2003-005240,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the optical bit string identification unit which identifies the optical predetermined bit string 
contained in the optical packet signal to input The optical shunt which carries out splitting of said optical 
packet signal to an optical path 1 and an optical path 2, and the timing generator which inputs the optical 
packet signal which shunted toward said optical path 2, and outputs an electric control signal to the 
timing according to the input, A sweep wavelength light generating means to generate the sweep 
wavelength light from which the electric control signal from said timing generator is inputted, and 
wavelength changes in time according to the bit rate of said optical packet signal, The sweep wavelength 
light from the optical predetermined bit string of the optical packet signal shunted toward said optical 
path 1 and said sweep wavelength light generating means is inputted to this timing. A wavelength 
conversion means to change and output the wavelength of an optical predetermined bit string to each 
wavelength of sweep wavelength light for every optical bit, The optical bit string identification unit 
characterized by having the optical separator which separates spectrally into each wavelength the optical 
predetermined bit string by which wavelength conversion was carried out for each [ which was outputted 
from said wavelength conversion means ] optical bit of every, and each optical receiver corresponding to 
an optical bit which changes into an electrical signal the optical bit of each wavelength separated 
spectrally with said optical separator. 

[Claim 2] In an optical bit string identification unit according to claim 1 said sweep wavelength light 
generating means It has multi-electrode diffraction-grating distribution reflective mold semiconductor 
laser and its control circuit. Said control circuit by the input of the electric control signal from said 
timing generator The optical bit string identification unit characterized by being the configuration which 
outputs the sweep wavelength light from which multi-electrode diffraction-grating distribution reflective 
mold semiconductor laser is controlled so that sequential output wavelength shifts according to the bit 
rate of said optical packet signal, and wavelength changes continuously on a time-axis. 
[Claim 3] In an optical bit string identification unit according to claim 1 said sweep wavelength light 
generating means It has the light source which outputs the light pulse of single wavelength and its 
control circuit, and a wavelength shift means to carry out the wavelength shift of the output light pulse 
one by one, and to output it with the bit rate of said optical packet signal. The optical bit string 
identification unit characterized by being the configuration which outputs the sweep wavelength light 
from which said control circuit controls the light source by predetermined timing according to the input 
of the electric control signal from said timing generator, and wavelength changes the light pulse 
outputted discretely on a time-axis through a wavelength shift means. 

[Claim 4] In an optical bit string identification unit according to claim 1 said sweep wavelength light 
generating means The light source which outputs the light pulse of wavelength different, respectively, 
and its control circuit, Have the optical multiplexing machine which multiplexs and outputs the output 
light pulse of each light source, and said control circuit controls each light source by predetermined 
timing according to the input of the electric control signal from said timing generator. The optical bit 
string identification unit characterized by being the configuration which outputs the sweep wavelength 
light from which wavelength changes the light pulse outputted discretely on a time-axis through an 
optical multiplexing machine. 

[Claim 5] In an optical bit string identification unit according to claim 1 said sweep wavelength light 
generating means The source of white pulsed light which outputs a white light pulse and its control 
circuit, and the optical separator which separates a white light pulse spectrally into the light pulse of 
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wavelength different, respectively, It has the output means which carries out the sequential output of the 
light pulse of each wavelength according to the bit rate of said optical packet signal. Said control circuit 
controls the source of white pulsed light by predetermined timing according to the input of the electric 
control signal from said timing generator, and an optical separator and an output means are minded for 
the white light pulse outputted. The optical bit string identification unit characterized by being the 
configuration which outputs the sweep wavelength light which changes continuously [ wavelength ] or 
discretely on a time-axis. 

[Claim 6] It is the optical bit string identification unit characterized by said source of white pulsed light 
being the super KONTINIUMU light source in an optical bit string identification unit according to claim 
5. 

[Claim 7] It is the optical bit string identification unit characterized by said source of white pulsed light 
being a super luminescent diode in an optical bit string identification unit according to claim 5. 
[Claim 8] It is the optical bit string identification unit characterized by being a configuration using the 
Mach-Zehnder- interferometer mold wavelength transducer for which said wavelength conversion means 
uses the mutual phase modulation property of a semi-conductor optical amplifier in an optical bit string 
identification unit according to claim 1 . 

[Claim 9] It is the optical bit string identification unit characterized by being a configuration using the 
wavelength transducer for which said wavelength conversion means used the mutual gain modulation 
characteristic of a semi-conductor optical amplifier in the optical bit string identification unit according 
to claim 1 . 

[Claim 10] It is the optical bit string identification unit characterized by said optical separator being an 
array waveguide diffraction skeleton pattern filter in an optical bit string identification unit according to 
claim 1 . 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical bit string identification unit which identifies 
the specific optical bit string for the routing processing included in an optical packet signal in each 
communication link node of an optical network system which receives the optical packet signal which 
arrives irregularly in time from a transmission line, and performs routing processing. 
[0002] 

[Description of the Prior Art] Construction of a large capacity communication network serves as 
pressing need by the rapid spread of the Internet of these days, or mobile communication links, rapid 
increase of data communication, and improvement in the speed of such transmission speed. In order to 
meet the demand of such transmission capacity increase, development of the wavelength division 
multiplex (WDM) transmission system which transmits two or more lightwave signals which have 
wavelength which is different on one optical-fiber-transmission way is furthered. Recently, for a 
multiplex number, transmission capacity is lTbps at hundreds of or more channels. The WDM 
transmission system to exceed is reported. 

[0003] By the way, although the transmission capacity between nodes of a point-to-point is increased 
sharply, when building a network, WDM communication technology needs to separate the lightwave 
signal by which wavelength multiplexing was carried out in the node for every wavelength, and needs to 
carry out routing processing of the data packet within each lightwave signal for every packet. However, 
by electric processing, the routing processing capacity of a huge signal is considered to arrive at a 
limitation with improvement in the speed and large-capacity-izing of transmission speed. 
[0004] Recently, the technique of performing routing processing in the state of light (optical layer) 
attracts attention as a solution means of this problem, without changing an optical packet signal into an 
electrical signal. Here, it is the lightwave signal which consisted of each bit string, such as the preamble 
bit string 51, the destination address bit string 52, the transmitting agency address bit string 53, and the 
data bit train 54, like the frame structure indicated to be an optical packet signal to drawin g_9 (each bit is 
written in RZ format). Moreover, in case a transmitting agency transmits two or more optical packet 
signals, as shown in drawing 10 , between each optical packet signal 61, the INTAPAKETTO gap 
(INTAFUREMUGYAPPU) 62 will be formed as a time domain without a signal, and each optical 
packet signal will reach a receiving side irregularly. 

[0005] Drawing 1 1 shows the example of a configuration of conventional optical packet routing 
equipment. In drawing, while the part branches with the optical shunt 72 and the optical packet signal 
inputted into input port 71 from each optical transmission line 70 is inputted into the destination address 
discrimination circuit 73, the remainder is inputted into the optical switch circuit 76 through the optical 
buffer circuit 75. The destination address discrimination circuit 73 reads a destination address, after 
carrying out photoelectricity conversion of the optical packet signal, and the destination address of each 
optical packet signal is notified to a control circuit 74 as an electrical signal. A control circuit 74 controls 
the optical buffer circuit 75 and the optical switch circuit 76 according to the destination address of each 
optical packet signal, and transmits each optical packet signal by which routing was carried out from an 
output port 77 to each optical transmission line 78. However, with this configuration, high-speed electric 
processing is needed by the destination address discrimination circuit 73 as an optical packet signal 
becomes a high speed, and the burden of an electrical circuit increases remarkably. 

[0006] Then, parallel light bit string-ization which develops spatially the destination address bit string 52 
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inputted as a serial light bit string to juxtaposition by the configuration using the optical shunt 81 and the 
optical delay line 82 which are shown in drawing 12 is performed, and the approach of low-speed-izing 
a rate required for reading of a destination address bit string with each optical receiver 83 corresponding 
to a bit is proposed. With this approach, it is the transmission speed of 40Gbps, for example. When 
forming into a parallel light bit string the destination address bit string (serial light bit string) which 
consisted of 8 bits of the optical packet signal which consisted of serial light bit strings, the repeat rate of 
a parallel light bit string is 5Gbps. It becomes and the engine performance required of the optical 
receiver 83 is eased. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although low-speed-ization of a repeat rate 
required for reading of an optical bit string is realizable in parallel light bit string-ization by the 
configuration of drawing 12 , it is necessary to start each optical bit formed into the parallel light bit 
string by the 1-bit time slot by 1 time-slot time amount T. That is, to it, it does not mean starting to the 
optical receiver 83, requiring the engine performance equivalent to a high-speed serial light bit signal 
speed about falling of it, and not necessarily mitigating the burden of an electrical circuit. 
[0008] In the optical bit string identification unit which forms into a parallel light bit string the optical 
packet signal which consisted of high-speed serial light bit strings, and performs optical bit reading, this 
invention does not need the engine performance equivalent to a serial light bit signal speed for an optical 
receiver, but aims at offering the optical bit string identification unit which makes reading of an optical 
predetermined bit string possible in a low-speed electrical circuit. 
[0009] 

[Means for Solving the Problem] In the optical bit string identification unit which identifies the optical 
predetermined bit string contained in the optical packet signal which inputs this invention The optical 
shunt which carries out splitting of the optical packet signal to an optical path 1 and an optical path 2, 
and the timing generator which inputs the optical packet signal which shunted toward the optical path 2, 
and outputs an electric control signal to the timing according to the input, A sweep wavelength light 
generating means to generate the sweep wavelength light from which the electric control signal from a 
timing generator is inputted, and wavelength changes in time according to the bit rate of an optical 
packet signal, A wavelength conversion means to input the sweep wavelength light from the optical 
predetermined bit string of an optical packet signal, and a sweep wavelength light generating means 
shunted toward the optical path 1 to this timing, and to change and output the wavelength of an optical 
predetermined bit string to each wavelength of sweep wavelength light for every optical bit, It has the 
optical separator which separates spectrally into each wavelength the optical predetermined bit string by 
which wavelength conversion was carried out for each [ which was outputted from the wavelength 
conversion means ] optical bit of every, and each optical receiver corresponding to an optical bit which 
changes into an electrical signal the optical bit of each wavelength separated spectrally with the optical 
separator. 

[0010] Thereby, the optical predetermined bit string of an optical packet signal is changed into different 
wavelength for every optical bit, and is formed into a parallel light bit string with an optical separator. At 
this time, an optical consecutive bit does not exist after each optical bit outputted to each output port of 
an optical separator. It becomes unnecessary therefore, to carry out the gate of the optical bit by the unit 
bit time amount which is equivalent to the transmission speed of the serial light bit string of an optical 
packet signal in each conventional optical bit formed into the parallel light bit string. Therefore, it 
becomes possible by forming a parallel light bit string using the optical bit string identification unit of 
this invention to identify the optical predetermined bit string of an optical packet signal using a low- 
speed electrical circuit. 
[0011] 

[Embodiment of the Invention] <Operation gestalt of** lst> drawing 1 shows the 1st operation gestalt 
of the optical bit string identification unit of this invention. Here, the example of a configuration for 
inputting the optical packet signal shown in drawing 9 , and identifying the destination address bit string 
52 is shown. In addition, both the preamble bit strings 51 and destination address bit strings 52 of an 
optical packet signal consider as 8 bits, and set the head light bit of the preamble bit string 51 to "1." 
[0012] The optical shunt 1 1 which carries out splitting of the optical packet signal which inputs an 
optical bit string identification unit to an optical path 1 and an optical path 2 in drawing, The timing 
generator 12 which inputs the optical packet signal shunted toward the optical path 2, and outputs an 
electric control signal, The sweep wavelength light generator 13 which generates the sweep wavelength 
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light (here, referred to as lambdal, lambda2, — , lambda8) from which the electric control signal from a 
timing generator 1 2 is inputted, and wavelength changes in time with the bit rate of an optical packet 
signal, The sweep wavelength light from the destination address bit string 52 of an optical packet signal 
and the sweep wavelength light generator 13 shunted toward the optical path 1 is inputted to this timing. 
The wavelength converter 14 which changes and outputs the wavelength of the destination address bit 
string 52 to each wavelength of sweep wavelength light for every optical bit, It is constituted by the 
optical separator 15 which separates spectrally into each wavelength destination address bit string 52' 
which was outputted from the wavelength transducer 14, and by which wavelength conversion was 
carried out for every optical bit, and the optical receiver 16-1 to 16-8 which changes into an electrical 
signal the optical bit of each wavelength separated spectrally with the optical separator 15. 
[0013] The optical packet signal which the optical packet signal inputted into an optical bit string 
identification unit was shunted toward two optical paths with the optical shunt 1 1 , and was shunted 
toward the optical path 1 is led to the wavelength converter 14, and the optical packet signal shunted 
toward the optical path 2 is led to a timing generator 12. If the optical packet signal of an optical path 2 
inputs into a timing generator 12, the head light bit of the preamble bit string 51 of an optical packet 
signal is received first, and the electric control signal which shows that the optical packet signal arrived 
is sent out to the sweep wavelength light generator 13. Here, time amount after receiving the head light 
bit of the preamble bit string 51 of an optical packet signal until it outputs an electric control signal is 
adjusted so that it may become fixed to all optical packet signals. 

[0014] The sweep wavelength light generator 13 which inputted the electric control signal generates the 
sweep wavelength light (lambdal -lambda8) from which wavelength changes in time with the bit rate of 
an optical packet signal. About the example of a configuration of the sweep wavelength light generator 
13, it mentions later. 

[0015] On the other hand, although the optical packet signal shunted toward the optical path 1 is inputted 
into the wavelength transducer 14, both input timing is adjusted so that the sweep wavelength light from 
the sweep wavelength light generator 1 3 may carry out a bit synchronization to the destination address 
bit string 52 and it may be inputted. For example, since the number of bits is immobilization, the head 
light bit of the preamble bit string 51 of an optical packet signal to the destination address bit string 52 
adjusts the output timing of the electric control signal outputted from a timing generator 12, adjusts the 
output timing of the sweep wavelength light outputted from the sweep wavelength light generator 1 3 
according to the electric control signal, or adjusts the optical path length of an optical path 1 or an 
optical path 2. Thereby, the destination address bit string 52 becomes destination address bit string 52' 
changed into each wavelength lambdal, lambda2, --, lambda8 of sweep wavelength light for every 
optical bit. Here, since the 4th bit and the 6th bit are "0", the optical bit of wavelength lambda4 and 
lambda6 is not outputted. 

[0016] By the wavelength transducer 14, destination address bit string 52 1 changed into different 
wavelength lambdal -lambda8 for every optical bit is inputted into an optical separator 15, and is 
separated spectrally for every wavelength. However, although each optical bit is outputted to the output 
port of an optical separator 1 5 by every 1 bit time difference, an optical consecutive bit does not exist, 
but 1 bit dissociates at a time and destination address bit string 52' is formed into a parallel light bit 
string. It is received by the optical receiver 16-1 to 16-8 according to an individual, respectively, and 
each optical bit is changed into an electrical signal. High-speed processing like before is not required 
that this optical receiver should just perform reception for every frame period of an optical packet signal 
at least by time amount width of face of 8 bits of the destination address bit string 52. 
[0017] In addition, since it is received to the timing from which 1 bit of each optical bit of destination 
address bit string 52* shifted at a time to each optical receiver 16-1 to 16-8, it constitutes so that the 
detection result may be latched. Or the optical delay line may be arranged so that each optical bit 
separated spectrally between the optical separator 15 and the optical receiver 16-1 to 16-8 may be 
received to the almost same timing like the 2nd operation gestalt shown below. 

[0018] <Operation gestalt of** 2nd> drawing 2 shows the 2nd operation gestalt of the optical bit string 
identification unit of this invention. Here, although the configuration after the optical separator 15 in the 
1st operation gestalt is shown, other configurations are the same as that of the 1st operation gestalt. In 
addition, the time interval of each optical bit of an optical packet signal is set to T. For example, the 
signal speed of an optical packet signal is 40Gbps. T becomes a case with 25ps(es). 
[0019] In drawing, the optical delay line 17 to one to 17-8 which gives the time delay of 8 T-T, 
respectively is inserted between an optical separator 15 and the optical receiver 16-1 to 16-8. Thereby, it 
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is received by the optical receiver 16-1 to 16-8 at this time of day, respectively from the optical bit of 
wavelength lambda 1 to the optical bit of wavelength lambda 8. In addition, the timing in strict bitwise 
like [ for the time delay set up with the optical delay line 17 to one to 1 7-8 to start a parallel light bit 
string to predetermined timing like before, since each optical bit separated spectrally should just only be 
received to the almost same timing ] is unnecessary. 

[0020] <Example of configuration of sweep wavelength light generator 13> drawing 3 -6 show the 
example of a configuration of the sweep wavelength light generator 13. The sweep wavelength light 
generator 1 3 of drawing 3 is constituted by the multi-electrode diffraction-grating distribution reflective 
mold semiconductor laser 21 and its control circuit 22. A control circuit 22 controls the multi-electrode 
diffraction-grating distribution reflective mold semiconductor laser 21 by predetermined timing 
according to the input of the electric control signal from a timing generator 12, and is drawing 7 (a). 
Wavelength makes the sweep wavelength light which changes continuously output on a time-axis like. 
However, it is set up so that it may become wavelength lambda 1, lambda2, — , lambda8 to the timing 
according to the bit rate of an optical packet signal. 

[0021] The sweep wavelength light generator 13 of drawing 4 is constituted by the wavelength shifter 27 
which made loop-formation connection through the semiconductor laser 23 which outputs the light pulse 
of the single wavelength lambda 1 and its control circuit 24, and the optical coupler 25 and an optical 
fiber 26. A control circuit 24 controls semiconductor laser 23 by predetermined timing according to the 
input of the electric control signal from a timing generator 12, and makes the light pulse of wavelength 
lambda 1 output. While the branching output of this light pulse is carried out through the optical coupler 
25, it is again inputted into the optical coupler 25 through an optical fiber 26 and wavelength shifter 27, 
and the same branching output is repeated. Here, whenever a light pulse passes, the wavelength shift of 
the wavelength shifter 27 is carried out, and it is shifted from lambda 2 from wavelength lambda 1 , and 
wavelength lambda 2 to wavelength lambda 8 one by one like lambda 3. Furthermore, it is drawing 7 (b) 
by considering the loop-formation length of an optical fiber 26 as 1 bit of an optical packet signal. As a 
sweep wavelength light from which wavelength changes discretely on a time-axis like, the sequential 
output of the light pulse of wavelength lambdal, lambda2, — , lambda8 is carried out to the timing 
according to the bit rate of an optical packet signal. 

[0022] In addition, the configuration shown in drawing 4 is theoretic, for example, the optical amplifier 
inserted in an optical fiber 26 in order to compensate the branching loss in the optical coupler 25, and the 
optical switch for making the output of the light pulse of wavelength lambda 8 into the last are formed if 
needed. 

[0023] The sweep wavelength light generator 13 of drawing 5 is constituted by the optical multiplexing 
machine 30 which multiplexs and outputs the semiconductor laser 28-1 to 28-8 which outputs the light 
pulse of wavelength lambdal -lambda8, its control circuit 29, and the output light pulse of each 
semiconductor laser. A control circuit 29 controls semiconductor laser 28-1 to 28-8 by predetermined 
timing according to the input of the electric control signal from a timing generator 12, and carries out 
sequential generating of the light pulse of wavelength lambdal -lambda8 to the timing according to the 
bit rate of an optical packet signal. It is multiplexed through the optical multiplexing machine 30, and 
each light pulse is drawing 7 (b). Wavelength is outputted on a time-axis like as a sweep wavelength 
light which changes discretely. 

[0024] Or coincidence is made to generate the light pulse of wavelength lambdal -lambda8 from 
semiconductor laser 28-1 to 28-8, and it delays 1 bit at a time using the optical delay line as shown in 
drawing 2 , and it multiplexs and you may make it output. 

[0025] Drawing 6 (a) The source 3 1 of white pulsed light which outputs the white light pulse in which 
the sweep wavelength light generator 13 contains wavelength lambdal -lambda8, The control circuit 32 
and the optical separator 33 which separates a white light pulse spectrally into the light pulse of 
wavelength lambdal -lambda8, It is constituted by the optical delay line 34-1 to 34-8 which gives delay 
per bit to the light pulse of each wavelength one by one, and the optical multiplexing machine 35 which 
multiplexs and outputs the light pulse of each wavelength by which delay adjustment was carried out, 
respectively. A control circuit 32 controls the source 31 of white pulsed light by predetermined timing 
according to the input of the electric control signal from a timing generator 12, and generates a white 
light pulse. This white light pulse is separated spectrally into the light pulse of wavelength lambdal - 
lambda8 with an optical separator 33, and the sequential output of each light pulse is carried out to the 
timing according to the bit rate of an optical packet signal through the optical delay line 34-1 to 34-8, 
and the optical multiplexing machine 35. 
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[0026] In addition, as a source 3 1 of white pulsed light, the super KONTINIUMU light source or a super 
luminescent diode can be used. Moreover, it replaces with an optical separator 33, the optical delay line 
34, and the optical multiplexing machine 35, and is drawing 6 (b). The optical circulator 37 which 
separates the white light pulse inputted into the grating filter 36 which gives delay per bit for every light 
pulse of wavelength lambdal-lambda8, and carries out sequential reflection, and the grating filter 36, 
and the light pulse of each wavelength outputted may be used so that it may be shown. 
[0027] <Example of configuration of wavelength converter 14> drawing 8 shows the example of a 
configuration of the wavelength converter 14. In drawing, the sweep wavelength light (changed light) of 
wavelength lambda l-lambda8 dichotomizes with the optical coupler 41-1, and is inputted into two semi- 
conductor optical amplifiers (SOA) 42-1 and 42-2. Wavelength lambdas The destination address bit 
string (signal light) 52 of an optical packet signal is inputted into one semi-conductor optical amplifier 
42-1 from an opposite direction through the optical coupler 41-2. It is multiplexed in two semi- 
conductor optical amplifiers 42-1 and the output light of 42-2 with the optical coupler 41-3. A Mach- 
Zehnder interferometer is constituted by this optical coupler 41-1, the semi-conductor optical amplifier 
42-1, 42-2, and the optical coupler 41-3. 

[0028] Here, if signal light is inputted into the semi-conductor optical amplifier 42-1, a refractive index 
will change and the phase of a passing changed light will change. Therefore, the phases of each 
******** taken out by two semi-conductor optical amplifiers 42-1 and the outgoing end of 42-2 differ, 
if it joins together with the optical coupler 41-3, a phase change will turn into a change on the strength, 
and it will appear, and in the outgoing end, it is wavelength lambdas. A changed light of the wavelength 
lambdal-lambda8 of the same logic (or reversal logic) as signal light is outputted as a wavelength 
conversion light. 

[0029] In addition, although the example using the Mach-Zehnder-interferometer mold wavelength 
converter which uses the mutual phase modulation property of a semi-conductor optical amplifier here 
was shown, the wavelength converter using the mutual gain modulation characteristic of a semi- 
conductor optical amplifier can also be used. However, since the specific optical bit string by which 
wavelength conversion was carried out in that case will carry out logic reversal and will be outputted, it 
is necessary to carry out logic reversal of the bit detection result in an optical receiver. 
[0030] As a <example of configuration of optical separator 15 and others> optical separator 15, an array 
waveguide diffraction-grating mold filter (AWG) can be used. An optical fiber can be used as the optical 
delay line 17. 
[0031] 

[Effect of the Invention] Since the optical bit string identification unit of this invention is a configuration 
which changes and forms an optical predetermined bit string to identify into a parallel light bit string on 
different wavelength for every bit to the high-speed light packet signal inputted by the serial light bit 
string as explained above, it does not become the light pulse train which each optical bit followed, but it 
becomes possible using a low-speed electrical circuit to carry out reception discernment of the optical 
predetermined bit string at each optical bitwise. 

[Translation done.] 
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